The paper proposes a new methods which used in image matching Harris corner extraction and corner matching. On the basis of the original Harris algorithm, the efficiency of extracting corners is improved by reducing the number of computing the corner response value. Then the NCC algorithm is used to match the extracted corners, and the matching accuracy is improved by choosing the threshold (auto correlation coefficient). The experimental results show that the proposed algorithm reduces the time of corner extraction, and is superior to the traditional Harris corner extraction method. Moreover, when matching the two images with NCC matching algorithm, the mismatching is reduced. Finally, the Ransac algorithm is used to remove the false matches.
Introduction
The corners of the image contain a lot of information, and the number of corners is much smaller than the number of pixels, but the corner can be able to express the object shape, size and other important information [1] . It retains the image of the important characteristics of the object information at the same time effectively reduce the amount of information data . In the computer vision and image processing, there are different definitions of corner points ; Corner points can be defined as the point where the gray scale of the local area changes drastically, the curve or the intersection of the straight line, the curvature of the target area edge curve and so on [2] . At present, there are two kinds of corner detection methods [3] : First, based on the image contour edge of the method, this algorithm in the corner detection on the edge line dependence is relatively large, and sensitive to noise, if the edge line interrupt , Will have an impact on the results. Second, based on the image gray-scale method, mainly based on the field of gray-scale changes in the corner point to determine the location . The most famous is the Harris algorithm, because Harris algorithm corner detection has a better result, it is calculated by the location of the pixel gradient detection point [4] .
Experimental flow chart
According to the structure diagram, two images are selected as the original image and the contrast image. The traditional Harris algorithm and the improved algorithm are used to extract the corners of the two images, and then the NCC algorithm is used to match the corner points. Which is the use of the original NCC matching algorithm for the corner of the match, the solid line is improved by using the NCC matching algorithm for coarse angle matching, and finally use the Ransac algorithm for fine matching, The matching rate is calculated by these two methods, At last compare the two methods. The flow chart is as follows: Fig.1 Experimental flow chart
Harris algorithm principle
Harris corner detection algorithm is a signal-based point feature extraction operator [5] , it The amount of gray change can be expressed by an expression: is the gray function of the image. In order to improve the anti-noise ability of the algorithm, the Harris algorithm performs Gaussian smoothing on the image. The Gaussian window is the Gaussian function:
（2） X and Y are first derivatives that can be approximated as:
x y E , can be expressed as:
（7）
For the region where there is a corner, the two eigenvalues of the matrix are the principal curvature of the autocorrelation function, so the two eigenvalues and the local region of the feature point are the central maxima, thus defining the corner response function, 
Advances in Engineering Research, volume 141

Improved Harris Corner Detection Algorithm
In order to improve the efficiency of the algorithm, this paper proposes an improved algorithm to reduce the number of multiplication operations. So before selecting the corners, first extract the maximum value of the entire image, using
(the value of 0.04) formula, which can greatly reduce the image run time. Improved algorithm description:
First, the image is converted into a grayscale image, the image x I direction and y I direction convolution, and summed up, this paper selects the 3 * 3 convolution kernel. And then use the Gaussian filter on the pairs of the entire image to obtain the maximum value, get a matrix R , R matrix (1000 / max(max( ))) * R R R = processing, and then R matrix median filter to get the matrix.
Third, Set the threshold value T as a parameter with similar grayscale to determine, if the corresponding gray value of MX does not change, and R is greater than the set threshold, it is considered that the point is a gray point similar to the point (ie (
), satisfy both condition can mark this point. The threshold T is in the range of 20 to 30, and the value of T can be adjusted according to the difference of the image. If the corner point is to be extracted, the threshold value T is reduced, otherwise the threshold is reduced T ,Which is the corner of the extraction, the edge of the image there will be a lot of pseudo-corner.
NCC algorithm for corner rough matching
There are three main methods of image matching based on grayscale, feature-based and transform-based domain. In this paper, NCC algorithm is used to normalize each other matching algorithm, which is based on the matching method of image gray information and has certain anti-noise capability.according to the corner of the field pixel gray similarity to match. The definition of NCC:
( ( , ) ( , ))( ( , ) is the pixel-centered matching window to calculate the correlation coefficient, ( , ) C p d is the calculated correlation coefficient, its value range is [-1,1], of course, the greater the value of the correlation coefficient is greater. In practical applications, when the correlation coefficient is less than a certain threshold, it is considered that the two corners are not correlated [6] . In this article, the NCC matching algorithm has also been improved by the improved Harris algorithm to extract the corner, the first start of the original image to select a corner, select the order from top to bottom, from left to right, and then use the matching window In this paper, we use the 5 * 5 window) for each corner of contrast image , NCC match, this will come to a one-dimensional array, and then the array of ascending order, remove the last value that is the maximum, and set the threshold In contrast, the threshold set in this paper is 0.9. That is, with the largest correlation coefficient compared to if more than 0.9 that the two corners match, or that the two corners do not match. And then in turn remove the second corner of image 1 I and image 2 I , the remaining corners to calculate the correlation coefficient, and so on to calculate the original image of all the corner correlation coefficient, In line with the conditions as a corner mark. So that the matching corner will be more accurate. Of course there will be some misplaced points here.
Experimental results
The image size used is 340 * 458, Fig.2 is the matching of the two groups of different angles to be grayscale images. From Table 1 , we can see that the time of this algorithm is about 66% higher than that of the original algorithm. From Table 2 we can see that using this algorithm to improve the corner matching rate, the corner matching time has increased.
Conclusions
Although the traditional algorithm to extract the number of corners more, there are many pseudo-corner,so there are many mismatches when making a rough match, and the time to match the search is increased. This algorithm can extract corner points quickly, and it can reduce the number of false matches in NCC matching, and improve the image matching rate. The experients show that this algorithm is an effective corner matching algorithm. Although the algorithm has less time in extracting corners, the accuracy of corner detection has not been considered more finely.
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